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WATER MICROELEMENT COMPOSITION INFLUENCE ON THE 
EFFICIENCY OF THE MILK POWDER DISSOLUTION PROCESS
ABSTRACT:
Drinking water is important in food production. Its indicators have a direct impact on the quality and safety of fin-
ished products, the technological equipment efficiency, etc. In most food technologies, involving the use of milk 
powder, a priori use the process of its preliminary hydration, that is, dissolution or recovery. In this connection, 
there is a need to generalize the existing theoretical and practical foundations of this process and find ways to 
further improve them. Analysis of scientific and technical material in this area showed, that a number of scientists 
proposed various descriptions not only of individual stages, but also of the dissolution process as a whole, and its 
determining factors were identified, mathematical models were built, making it possible to determine critical ar-
eas depending on from the properties of the raw materials and the process, data were obtained on the parameters 
of the system during the dissolution of dry dairy products.  
In the article presents the sanitary and hygienic, physicochemical and organoleptic require-ments for drinking 
water by Russian legislation, international organizations and national standards of a number of countries. 
Presented a review of widely used and promising water treatment methods.
Analyzed data, describing the effect of the microelement water composition on the efficiency of milk powder dis-
solving process. It is shown, that decrease of water total hardness and dry substances of mass fraction adjustment 
in the reconstituted milk have a positive effect on the dissolution process efficiency.
Was noted the relevance of further researches on the directional formation of water trace ele-ment composition 
for increasing the efficiency of milk powder dissolving and to obtain re-constituted dairy systems, used in the 
production of various food products of predicted quality and safety.
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1. Introduction
Drinking water is used in all sectors of the food industry, both 
as a raw material component and to ensure the technological 
equipment operation, sanitary measures, etc. In this regard, its 
quality and safety are subject to special requirements, officially 
regulated by relevant rules and norms. Drinking water should 
be harmless, including microbiological characteristics, have 
high organoleptic and standards-compliant physicochemical 
indicators. In general, from its quality and safety, indirectly 
depend sensory, physical, chemical and microbio-logical 
indicators of food products. [1,2,3,4,5,6].
The food industry receives water from the drinking water 
supply system and/or from artesian wells. Due to the particular 
technology of obtaining food products, not only every branch 
of the food industry as a whole, but often individual enterprises 
develop their own additional requirements for water. All this 
fully applies to plants, producing dairy products [7,8,9]. It is 
known, that the majority of dairy technologies imply the use of 
dry dairy products after their preliminary dissolution process, 
which in the practice of the dairy industry, is defined by the 
term “reconstitution” [10,11]. 
It should be noted, that in 2016-2018 the total volume of 
the Russian dry milk products market in real terms was 290-
310 thousand tons, a large share of which was instant skimmed 
milk powder (more than 60 %). Imports exceeded the volumes of 
Russian production by 30-50 %, the overwhelming part of which 
(80-90 %) came from the Republic of Belarus [12,13]. The actual 
volumes of the reconstituted product approximately exceed the 
amount of processed milk powder by an order of magnitude [7].
The reconstitution process effectiveness depends on many 
factors, namely the milk powder functional and technological 
properties, the water quality, the process conditions, the used 
equipment, etc. If the properties of dry products in this aspect are 
sufficiently studied [3,7,14,15,16,17,18,19,20,21,22,23,24], and 
the choice of technological equipment and parameters a priori 
implies a factor of excessive exposure [25,26,27,28,29,30,31], 
the water effects on the process efficiency, until recently, is 
presented rather fragmented. In recent years were proposed 
modern models of the dissolution process, taking into account 
water properties [32,33,34,35,36,37,38,39]. Was researched 
the effectiveness of traditional (reverse-osmotic, ion-
exchange), as well as a number of poorly studied methods of 
water treatment [40,41]. Results are presented on the effects 
of hardness, pH, and other water indicators on the quantita-
tive and qualitative yield [26,42,43,44,45,46]. In this case, a 
priori, special attention should be paid to the study of the water 
microelement composition influence, as well as the determina-
tion of the dynamics and changes in the nature of dissolution 
in dependence on temperature and time parameters and the 
fat content of milk powder. The stated problem is relevant, be-
cause it is aimed at improving the technology of reconstituting 
dry dairy products, reducing losses and improving the quality 
of finished products.
2. Main part
A sufficient amount of works has been devoted to the study 
of the theoretical and practical aspects of reconstituting process 
of multicomponent powdered products. In particular, the work 
of the following scientists should be noted: N.N.Lipatova (Snr.), 
V.D.Kharitonova, K.I.Tarasova, Yu.I.Filatova, G.A.Akselrud, 
A.B.Zdanovsky, A.N.Planovsky, A.N.Petrova, A.G.Galstyan and 
others. At the same time, it was revealed that the reconstitution 
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process was considered in most of the works from the standpoint 
of studying the functional and technological properties of 
dry dairy products, the development of apparatuses and 
technological processes [26,27,42,47,48]. Much less attention 
was paid to studying the properties of the complete system 
and, in particular, water as a solvent. According to this 
direction, should be highlighted the works of K.I.Tarasova and 
A.G.Galstyan, confirming that water composition and properties 
have a significant effect on the efficiency of the reconstitution 
process of dry milk systems [8,25,32,40,49,50,51,52,53].  
As a result of the use of various products [7,26,27,42,47,48], 
in finished products were obtained organoleptic and 
physicochemical properties which are necessary for the 
organism. The term “reconstitution” can be replaced by the 
term “dissolution”: a heterogeneous chemical reaction, a 
flow between solids and a liquid, and transitional substances 
accompanying it into solution. Physical mass transfers of 
relatively pure chemicals during dissolution, the kinetics of 
the process, as well as mathematical models of the dissolution 
of researchers is quite comprehensive. As for polycomponent 
systems, the process may proceed differently. The current 
state of the dissolution theory doesn't allow to get a complete 
description of the process. This refers to the reconstitution of 
dry dairy products. This means, that reconstitution and search 
of the ways to further improve them [25,32,54].
The main requirement for dry dairy products, is that after 
reconstitution they must have the properties inherent to them 
before drying. The reconstitution process should ensure the 
complete product particles dissolution and the rapid transition 
of all milk components into solution [7,26,27,42,47,48,52,53]. 
Analysis of the scientific and technical material in this area 
showed, that a number of scientists attempted to study the 
process of dissolving dry dairy products in water, namely, on 
the basis of theoretical works and experimental studies, various 
descriptions were offered of either the process as a whole or its 
individual stages [25,52,55,56,57,58,59].
In the work [47], a model of one of the stages of the 
dissolution process was considered in detail: impregnation 
of the product layer, depending on its properties. When 
describing a model system, consisting of a tube, filled with a 
product layer, wetted by capillary pressure forces, the author 
obtained a criterial equation, describing the ability of dry dairy 
products to wetting, and also substantiated, that the particle 
size and hydrophilic properties of their surface have a decisive 
influence on the ability of milk powder to wet. This attempt to 
apply the similarity method was limited to the consideration of 
the model for one of the dissolution process stages.
An analysis of the process as a whole was described in [48]. 
The author, to optimize the operation of the experimental 
stand and apparatus for dissolving milk powder, combined the 
analysis of experimental data with the theoretical foundations 
of mass transfer processes, which made it possible to propose 
optimal technological parameters for the process of milk 
powder dissolving in horizontal flow-type machines, such 
as mixture temperature, mixing time, and peripheral speed 
rotation of the mixer, solids concentration. It was also found, 
that the effectiveness of the milk powder dissolving process 
is mainly influenced not by the mixing duration, but by its 
intensity.
The essence of the dissolution process according to [42] 
interaction of the dry dairy products constituent parts with 
water and includes several steps: dissolving milk sugar 
(lactose) and minerals in water, the distribution of fat and 
protein fractions in the dispersion medium (dispersed phase 
hydration), the release from the product of excess air. The 
high system dispersion, resulting from the dissolution of 
these components, creates the preconditions for the intensive 
hydration of the dispersed phase due to the significant contact 
surface of the dispersed phase with water. Extraction from the 
product particles of excess air occurs during the entire of dry 
dairy products reconstitution process. The rate of gas evolution 
has an effect on the flow rate of the other reconstitution stages. 
When gases are released from the products, capillaries and 
pores of the dissolving particles are released and the contact 
surface is increased. It should be noted, that the saturation 
of the aqueous phase with air occurs in many cases even due 
to the intensive mixing of the product being reconstituted. 
With regard to milk powder, the reconstitution process can 
be considered complete when the physicochemical properties 
of reconstituted milk correspond to those of natural milk, and 
the organoleptic indicators of reconstituted milk are no worse 
than the organoleptic indices of drinking pasteurized milk. At 
the same time, such indicators as density, viscosity, dispersion, 
amount of bound water, characterize the completeness of the 
process under the condition of equal quantitative content and 
ratio of components in the dry and reconstituted product [26].
Also, in the study of dry milk products dissolution in water, 
proposed to conventionally divide the process into two stages: 
the first is proceeding at a relatively high rate and limited by 
the ability of milk powder to be quickly moistened with water; 
the second is slower, significant effect on which has a high 
solution concentration [27].
The reconstitutability of dry dairy products depends on the 
dissolution completeness and rate.
Dissolution completeness is the amount of product solids 
that has passed into solution and not precipitated from it, i.e. 
in equilibrium. It allows evaluating dry product components 
transition into solution regardless of time and is predetermined 
mainly by the structure of single particles and properties of 
the milk constituent parts. The main standardized indicator 
characterizing the completeness of dry dairy products 
dissolution in the Russian Federation is the solubility index, 
which is the volume of sediment (insoluble residue) obtained 
after reconstituting and centrifuging of dry dairy products 
under certain temperature and time conditions. The solubility 
index is expressed in cubic centimeters of raw sludge, which 
corresponds to the percentage of dry dairy products dry 
insoluble residue [27,42,60,61,62]. 
The dissolution rate is the rapidity of dry dairy products 
constituent parts transition to the solution. To estimate this 
indicator, the method of determining the relative dissolution 
rate is used, which characterizes the percentage of dry product 
that has gone into solution during short-term mechanical 
mixing of the dry product sample in a given amount of water 
with a certain temperature [27,42]. 
Currently, the problem under study has found its further 
development. Thus, in a number of works [1,8,32,33,34,35,63,64], 
proposed comprehensive solutions of solving the problem 
from the standpoint of increasing the dissolution efficiency 
and reducing losses by creating a model that applies to entire 
reconstitution process. The authors analyzed, systematized 
and functionally related factors that have already been 
identified, which determine the kinetics of the process, built a 
mathematical model that makes it possible to determine critical 
areas depending on the properties of raw materials (dry dairy 
products, drinking water) and the process, obtained data on 
the system parameters (temperature, concentration, duration) 
when dissolving dry dairy products in conditions as close 
to static as possible. It has been established, that among the 
production losses it is most expedient to rationalize the energy 
costs of the hydration process. Algorithms have also been 
created and special computer programs have been developed 
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for calculating the heat balance, energy consumption, ascent 
rate, flow regimes, time of particles settling in solutions with 
varying medium parameters [65,66,67,68,69].
Thus, the determining factors of the recovery process are:
- of dry dairy products properties (size, shape, porosity, 
wettability, penetrability, submersibility, dry particles 
dispersibility; density, grain size, dry produc cohesiont; com-
position and physical state of the components);
- technological parameters (intensity, duration and exposure 
method, process temperature);
- water properties (salt content, active acidity, mineralization 
degree, etc.).
Currently, in the Russian Federation requirements for 
drinking water are standardized by SanPiN 2.1.4.1074-01 
“Drinking Water. Hygienic Requirements for Water Quality of 
Cen-tralized Drinking Water Supply Systems. Quality Control. 
Hygienic Requirements to Ensure the Safety of Hot Water 
Systems. Table 1 shows the microbiological, parasitological, 
physi-cochemical, and organoleptic requirements, imposed 
to drinking water by Russian legislation, international 
organizations, and the national standards of a number of 
countries [7,69,70,71].
Table 1. 
Drinking Water Quality Indicators
Indicator RF WHO EU China USA
Generalized Indicators
Hydrogen indicator 6.0-9.0 6.5-8.0 6.5-9.5 6.5-8.5 6.5-8.5
Total mineralization 1000 mg/l 600 mg/l ------ 1000 mg/l 500 mg/l
Total stiffness 7 mg-eq/l 100 mg/l(Ca2+) ------ 450 mg/l(CaCO3) ------
Permanganate 
oxidation 5 mg/l ------ 5 mg/l 3 mg/l ------
Oil products,




0.5 mg/l ------ ------ ------ 0.5 mg/l
Phenol Index 0.25 mg/l ------ ------ ------ ------




0/100 ml 0/100 ml 0/100 ml 0/100 ml ------
Common coliform 
bacteria 0/100 ml ------ 0/100 ml 0/100
≤ 5 % samples per 
month
Total microbial count ≤50 CFU/ml ------ ------ ------ ------
Coliphages 0/100 ml ------ 0/100 ml ------ ------
Lamblia cysts 0/50 l ------ ------ <1/10 l 99.9 % delete/inactivation
Organoleptic Indicators






Smack 2 points ------ Acceptable, without anomalous changes
Without anomalous 
changes ------
Chromaticity ≤20 degrees ≤15 u. Without anomalous changes ≤15 u. ≤15 u.
Turbidity ≤2.6 FTU * ≤ 5 NTU**
≤1 NTU (when clean-
ing water from surface 
sources)
≤1 NTU ≤ 5 NTU
* FTU – Formazin Turbidity Units
** NTU – Nephelometric Turbidity Unit
«------» – the indicator is not standardized
In addition to the indicators given in Table 1, the requirements 
for the content of inorganic and organic chemical substances 
in water, reagents used for water treatment, and radiological 
standards are subject to state regulation. The number of 
indicators normalized in drinking water by international 
organizations and legislation of different countries differs 
markedly. Currently, a total of 82 indicators of drinking water 
quality are considered as priority in the territory of the Russian 
Federation. WHO recommends 85 indicators for regulation, 
44-48 indicators in EU countries, 79 in the USA, 89 in China. 
Despite differences in regulatory bases, seven general groups of 
indicators can be distinguished, including 53 standard values:
- microbiological (E. coli, coliform bacteria);
- physicochemical (pH, total mineralization);
- organoleptic (turbidity, chromaticity, odor, taste);
- inorganic substances (aluminum, barium, cadmium, arsenic, 
nitrates, nitrites, mercury, plumbum, selenium, antimony, 
fluorides, chromium, cyanides, iron, manganese, copper, boron, 
sodium, sulfates, nickel, ammonia, chlorides, zinc); 
- organic compounds (acrylamide, benzene, benz(a)pyrene, 
vinyl chloride, 1,2- and 1,4-dichlorobenzenes, dichloromethane, 
1,2-dichloroethane, di(2-ethylhexyl)phthalate, xylenes, penta-
chlorophenol, tetrachloroethylene and trichloroethylene, 
toluene, carbon tetrachloride, epichlorohydrin);
- water disinfection products (bromates, chlorites, 
trihalomethanes, 2,4,6-trichlorophenol);
- radiological indicators (total alpha activity and total beta 
activity).
It should be noted, that Russia is ahead of the world 
community in the development of the regulatory framework 
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for the regulation of drinking water quality. In addition to the 
priorities, there are still 713 additional regulatory indicators, 
as well as more than 1,800 standards for the content of 
substances in the cultural and domestic and household water 
use. In addition, for the first time in the world practice in the 
Russian Federation, the criterion of physiological usefulness of 
bottled drinking water and a number of norms of the minimum 
necessary amount of individual biogenic elements in it under 
conditions of deficiency of their intake with food products is 
scientifically substantiated and implemented [72]. 
The quality of drinking water used in the production 
of reconstituted dairy products primarily determines the 
organoleptic, chemical, rheological and microbiological 
indicators of the finished products. At the same time, such 
indicators as pH, mineralization, hardness, oxidizability, 
presence of surfactants, phenol index, as well as the number 
of various inorganic substances, the excess of which are 
higher than the established ones, are absolutely unacceptable. 
However, it should be noted that the complete absence or non-
significant mass fraction of mineral substances in drinking 
water is no less serious drawback than their excessive amount. 
It is well known, that distilled water is considered unsuitable 
for constant consumption, and the mineral content of certain 
inorganic substances sometimes impairs the taste of water [42].
One of the main indicators, characterizing the use of drinking 
water in various industries, is its hardness. In accordance with 
GOST 31865-2012 “Water. A Unit of Hardness" hardness of water 
is the combination of properties caused by its alkaline earth 
element content, mainly calcium ions (Ca2+) and magnesium 
(Mg2+), and is expressed in degrees of hardness (°H). The degree 
of hardness corresponds to the concentration of the alkaline 
earth element numerically equal to ½ of its mole, expressed in 
mg-eq/l, mol/m³, mg/dm³, g/m³. Normally, this indicator should 
not exceed 7.0 mg-eq/l. However, in some cases (due to natural 
conditions, as authorized by the sanitary and epidemiological 
service), the level can be increased to 10.0 mg-eq/l.
Traditionally, it is considered sufficient, that the water, used 
for hydration, meets the rated requirements. However, studies 
have shown that the solubility of dry dairy products can vary 
significantly in the range of regulated water parameters. So, 
with a decrease in water hardness, the solubility of milk powder 
increases. It is proved that a high level of the mass fraction 
of calcium and magnesium in water adversely affects on the 
stability of proteins in reconstituted skimmed milk. Also, the 
heat resistance of reconstituted dairy products depends on the 
overall water hardness. Protein coagulation can be prevented 
by softening the water. The instability of reconstituted milk 
protein leads to the loss of dry matter [42]. There are rec-
ommendations for milk powder reconstitution with softened 
drinking water with a total hardness of about 0.16 mg-eq/l, 
which makes it possible to increase the solubility of milk 
powder at about 5 % [27].
In the light of the above, a series of experiments were carried 
out to determine the solubility of dry whole and skimmed milk 
depending on changes in the total hardness of water, and studies 
were carried out on the effect of increasing the milk dry solids 
mass fraction on the effectiveness of the dry dairy products 
dissolving under different indicators of water hardness. The 
temperature of the water as a solvent for all samples was within 
(50.0 ± 0.5) °C, which ensured the conditions for the rapid 
dissolution of the fatty phase of dry milk samples with the 
simultaneous minimal thermal effect on the protein phase. It 
is proved, that an increase in the total water hardness in the 
range from 0 to 10 mg-eq/l leads to a decrease in the efficiency 
of the dry dairy products dissolving process, as well as the heat 
resistance of the reconstituted compositions. The joint increase 
in water hardness and the mass fraction of dry substances leads 
to a sharp decrease in solubility. Was confirmed the absence of 
a significant effect of the water pH in the range of 6–9 on the 
dissolution efficiency of dry dairy products, which is due to the 
buffer capacity of milk constituents [8,9].  
To intensify the dissolution process and increase the thermal 
stability of dry dairy products at different concentrations of dry 
substances (in accordance with the technological requirements 
of various food products production), it is recommended to 
carry out preliminary preparation of drinking water, choosing 
a specific scheme based on the implementation of the drinking 
water chemical composition by replacing and/or removing 
certain substances; stabilization of microbiological indicators; 
regulation of physical properties. Properly selected water 
conditioning helps to improve the quality characteristics of 
reconstituted dairy products [8,43,52,53,73,74,75,76].
In the food industry, water treatment is carried out by 
various methods, which can be divided into [49,50,51,75]:
- physical (filtering; temperature, electric, magnetic, 
acoustic, radio frequency effects; various radiations);
- chemical (precipitation; coagulation; flocculation; 
oxidation);
- physicochemical (adsorption, physical sorption, chemi-
sorption, ion exchange; electrodialysis).
From the quality and properties of the incoming water, as well 
as the type and kind of food production depends on the choice of 
method, and often a combination of methods of drinking water 
preparation. With regard to the dairy industry, the use of various 
methods of water treatment solves the problems arising from the 
interaction of the constituent parts of dry dairy products with 
many components in the water, namely: sedimentation, thermal 
instability, increased viscosity or thickening during production 
and storage, the presence of organoleptic defects, which, in turn, 
negatively affects on the quality of products further produced 
from reconstituted milk [40,49].
It should be noted that the microbiological safety of 
finished products, the technology of which uses reconstituted 
milk, obtained using the above listed water treatment 
methods, is ensured by the use of special technological 
methods of processing milk mixture, such as pas-teurization, 
ultrapasteurization, sterilization.
Thus, the milk powder dissolution efficiency and the 
quality of the finished product is formed in accordance with the 
selected method of water treatment, which in most cases as-
sume the presence of several consecutive elements. 
With help of mechanical filters, water is preliminary filtered 
when it is taken from the main water supply system or well. The 
filtering element (metal mesh, disc pack, etc.) retains suspended 
particles in the water (sand, scale, etc.), which makes it possible 
to regulate in the water only such organoleptic characteristics 
as turbidity, color, and partly odor. Filters of this design have 
high productivity and high operational characteristics [50].
From a practical point of view, the data on the effect of 
temperature water treatment (heat treatment and freezing) 
on the efficiency of the process of milk powder dissolving 
are of the greatest interest. It was found that during heat 
treatment, the maximum effect was observed when using tap 
water previously heated to a temperature of 95 °C and cooled 
to 50 °C. With a decrease in the temperature of preheating 
of water, the efficiency of the dissolution process decreases, 
which, according to the authors, is due to a decrease in the 
total water hardness (to 3.2 ± 0.2 mol/m³) as a result of high-
temperature heating. Based on energy saving considerations, 
it is suggested to preheat the water before mixing with milk 
powder to a temperature of 75-85 °C and cool it to 50 °C. At the 
same time, the decrease in the solubility index is insignificant 
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in comparison with the option of heating water to 95 °C [50]. 
The method of separation freezing is one of the most promising 
and energy efficient, since it eliminates the following steps from 
the water preparation process: cleaning of mechanical impurities, 
clarification, removal of active chlorine and dissolved gases. The 
separating freezing installation consists of two cylinders: in the 
first one, the process of freezing ice is carried out on the inner 
surface of the condenser evaporator, in the second - frozen ice 
is melting. Ice melting is performed by the heat, removed from 
the frozen water in the first cylinder, which increases the energy 
efficiency of the installation. Switching cylinders from freezing 
mode to melting mode is carried out using a special valve. It 
is proved, that the freezing is energetically advantageous to 
conduct at temperatures from minus 5 °C to minus 2 °C. The 
water, obtained by this method, had 2.5 times reduced total 
hardness, 8 times reduced dry residue and a reduced content of 
chlorides and fluorides by 1.7 and 1.9 times respectively, which 
in turn has a positive effect on the reconstitution process of dry 
milk. The average solubility index of skimmed milk powder in tap 
water and water, treated by freezing was 0.35 ± 0.02 and 0.1 ± 0.02 
cm³ of raw sludge, respectively [75].
In recent years, magnetic processing has found wide 
application in domestic and foreign practice. It contributes 
to the prevention of scale formation, the intensification of 
coagulation and crystallization processes, the acceleration of 
the reagent dissolution, the improvement of the bactericidal 
action of disinfectants and the water disinfection. The principle 
of magnetic treatment is that when magnetic field lines pass 
through water, migrating fine sediment (sludge) is formed not 
on the heating surface, but in the body of water, from where 
it is removed. On an industrial scale, devices are used with 
permanent steel or ferrite barium magnets and electromagnets. 
In comparison with heat treatment, the method of softening 
water by magnetic action has several advantages: simplicity, 
safety, and the almost complete absence of operating costs. 
Research has shown that magnetized water helps to increase 
the milk powder solubility by 0.4-0.5 %. However, an increase 
in the mass fraction of solids in reconstituted milk reduces 
the milk powder solubility by 0.7-1.1 %, while the dissolution 
efficiency of skimmed milk powder is lower than of whole milk 
[41,74,77,78].
Acoustic (ultrasonic) treatment is no less promising 
method of water treatment. Acoustic technology prevents 
the formation of salts on the surface of heat exchange equip-
ment by ultrasonic excitation of mechanical vibrations in the 
water column or on the equipment walls, which prevents the 
crystallization process, partial decontamination, etc. Ultrasonic 
effect is successfully used to intensify mixing, dispersion, 
emulsification and other processes. Acoustic generators can be 
classified into mechanical (the source of ultrasound is the me-
chanical energy of the fluid (gas) flow) and electromechanical 
(converting electric power). The advantages of such devices 
are compactness and low power consumption. The use of pre-
liminary ultrasonic treatment promotes water softening (the 
destruction of calcium and magnesium salts and precipitation 
occurs, their concentration decreases), which positively affects 
on the solubility of dried milk products. Thus, the relative 
dissolution rate of milk powder in drinking water subjected to 
ultrasonic treatment lasting from one to five minutes increased 
from 17.6 to 34.2 %, and the averaged results of the solubility 
index estimate showed a de-crease in this indicator by 37.5 % - 
50.0 % [41,49,63,74,77,79,80].
Chemical treatment is the most common type of water 
conditioning. Chlorine compounds, ozone, potassium 
permanganate, manganese dioxide, manganese zeolite are 
used as reagents (for disinfecting or oxidizing manganese and 
iron compounds); salts of iron and aluminum (for coagulation 
of colloidal suspensions), etc. By combining and sequencing the 
use of various reagents, you can adjust the composition of water 
in almost all normalized generalized indicators. The essence 
of the treatment lies in the fact that oxidation reaction takes 
place on the surface of the granules of the reagent, which has 
properties of a catalyst (chemical reaction accelerator), which 
in turn is a filtering medium [50,51,74].
To reduce the overall water hardness, are also used ion 
exchange and membrane methods (mainly reverse osmosis). 
In the course of ion exchange, a successive treatment of water 
on cation and anion resin filters takes place. When water 
passes from top to bottom through a column loaded with 
cation exchanger, all cations present in water are exchanged 
for hydrogen ions. Then, water enters the upper part of the 
anion exchange column, where the anions of strong acids are 
exchanged for hydroxyl ions during regeneration of anion 
exchanger with caustic soda or ions of the acidic carbonate acid 
during regeneration with soda ash [50,51,74]. 
Membrane methods are classified into electromembrane 
(electrodialysis with ion exchange membranes, 
electroionization) and baromembrane (reverse osmosis, 
ultrafiltration, microfiltration). To ensure continuity of the 
process in the electromembrane apparatus, the driving force is 
the gradient of the electric potential, and in the bar-membrane 
ones the hydraulic pressure. The pore size in modern 
membranes makes it possible to retain almost all substances 
and microorganisms dissolved in water, thus ensuring drinking 
water of a given composition and guaranteed high quality. Due 
to the simplicity and compactness of membrane apparatuses, 
water treatment in this way is more economical and less energy 
consuming as compared with other processes [50,51,74].
3.Conclusion
Thus, at present, the influence of water composition and 
properties on the efficiency of the recovery process has been 
reliably proved. Taking into account the variety of drinking 
water modern purification methods, further studies on the 
directed formation of the trace element composition of water 
are actualized in order to increase the dissolution efficiency. 
Analysis of the material allows us to predict a mediated increase 
in the stability of reconstituted dairy systems.
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